Supplementary Methods
Specificity and sensitivity of T cell gene sets for predicting MS, derived using a Support Vector Machine
Using the gene expression data on 113 up-regulated T cell genes, several classifiers were investigated for their ability to predict MS vs Normal samples. For each classifier, five-fold cross validation was repeated 100 times and performance evaluated in terms of misclassification rate, sensitivity (true positive) and specificity (true negative). The classifiers investigated were: Naive Bayes (DLDA); SVM; K nearest neighbour; random forests (rf) and partial least squares regression/logistic regression (pls_lr). All classifiers are routinely used with gene expression data.
From the above graphs it can be seen that SVMs give the best performance. With Naive Bayes, random forests and partial least squares, no separate variable selection step is required. For KNN and SVM, variable selection was performed based on the moderated tstatistic in Limma, with the top x genes being used to build the classifier. The results presented above make use of all 113 genes in the SVM and the top 30 genes in KNN.
Varying the number of genes included did not significantly improve the performance of the KNN classifier; hence we focused on the SVM method.
The best set of genes was determined by a stepwise forward filter approach. That is, the x genes with the lowest p-values (as determined in Limma), were computed on the training set in each cross validation fold, where x ranged from 1 to 113. The respective x genes were then used to train the SVM and predict the test samples. Misclassification, sensitivity and specificity were calculated for each subset size. A summary of the results obtained is shown below, where svm denotes the SVM trained using 5 genes, svm2: 30 genes, svm3: 35 genes, svm4: 86 genes, svm5:113 genes. As can be seen, increasing the number of genes in the signature increases the accuracy from (roughly) 30% to 20%. 86 was estimated as the optimal number of genes to include.
Supplementary Figure 1 Venn Diagram of Dysregulated Genes shared by MS Clinical Sub-types
Genes identified as dysregulated between the MS clinical subtypes and healthy controls, are often shared between the MS subtypes (from Table 2 ). These Venn diagrams illustrate the numbers shared between the clinical subtypes -red are overexpressed in MS; green are underexpressed in MS. For example, 22 genes are over-expressed in all MS subtypes compared to controls, 34 genes are over-expressed in both SPMS and RRMS compared to controls, 51 genes are over-expressed in both PPMS and SPMS compared to controls.
Supplementary Figure 2 Full blood count and T cell signature
The T cell score was calculated for all samples from which we had full blood counts (18 PPMS and 20 healthy controls). % lymphocytes did not correlate with T cell score (A) (Rank correlation coefficient test). T cell score from these samples did correlate with disease state (B). % lymphocytes did not correlate with disease state (C). Comparisons were by Wilcoxon two sample test.. 
